Novel electrode structures for large scale dielectrophoretic separations based on textile technology.
The use of dielectrophoresis (DEP) to date has mainly been limited to processing small volumes due to difficulties in the fabrication of microelectrodes over large surface areas. To overcome this problem a novel approach to the construction of micro-electrode arrays has been developed based on weaving. A plain weave cloth was made from 100 microm diameter stainless steel wires and 75 decitex polyester yarns. The stainless steel wires formed the weft, and were kept parallel and apart by a warp of flexible polyester yarns, with a gap of around 150 microm between the metal wires. The metal wires were alternately connected to earth and signal of an AC power source, and it was shown that it was possible to collect yeast cells suspended in deionised water at the metal wire surfaces by dielectrophoresis. The polyester yarn was also found to distort the electric field, creating further areas of electric field non-uniformity around the polyester yarns, further enhancing the capability of the system to attract cells. A 14 ml separation chamber was built from the cloth by alternately sandwiching perspex slabs and cloth together. The DEP chamber was able to effectively collect life yeast from a flow of suspended cells through the cloth using an applied field of 1 MHz at flow rates up to 5 ml min-1. However, some loss occurred due to sedimentation. Also, the chamber was able to separate dead and live yeast cells at 30 Vpk-pk, 2 MHz, with some cell loss due to sedimentation.